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[ The brilliance of third-generation synchrotron sources allows nowadays the detection of a meaningful scattering signal from extremely small atomic arrangements (including nanostructures and even relatively small molecules in suspension or solution), provided a certain level of contrast with the solvent. [1] This makes the method especially suited for high nuclearity metal carbonyl clusters. Although the resulting relatively smooth diffraction patterns are not yet amenable for direct structure solution, it is nowadays easy -using total scattering techniques, like PDF or the Debye Function Analysis [2] method -to compare the experimental pattern with calculated ones, derived from structure models of the solvated molecule (ideally, in its gaseous form). These models can be inferred in other ways, most commonly from structure solution of the same substance in crystallized form. The door is then open for using Reverse Monte Carlo-based algorithms for modifying and relaxing the initial structure model, aiming at improving the knowledge of the molecular conformation (in the solvated form) through a better match with the recorded pattern. The theoretical and experimental requirements of the method are discussed, with reference to some metal-organic small-and medium-sized clusters. [3] [1] Kong Q., Lee J.H., Plech A., Wulff M., Ihee H., Koch, M.H.J. Angew. Chem.Int.Ed. 120, 5632 (2008) .
[2] Cervellino A., Giannini C., Guagliardi A. J. Appl. Cryst, 36, 1948 (2003 .
[3] Cervellino A., Ceriotti A., Guagliardi A., Masciocchi N., in preparation (2010 (2) was synthesized. Both compounds were characterized by using the IR-, UV/Vis-and NMR-spectroscopy. Single crystals were grown by slow evaporation of neat methanol solution of the ligand and complexes. The X-ray analysis of single crystal HL shows that free molecule adopts E-conformation around central bond N1-C. Torsion angle N2N1CO1 is 6°. The HL has a lot of active center, which can used for coordination to the metal atom, N1, N2, N3, N4 and O1. Crystal structure of 2 shows that the HL is coordinated to two [CoCl(DmgH) 2 ] neutral residues through the nitrogen atoms of N-heterocyclic, HL acting as a bridging bidentate neutral ligand. At the same time the HL for coordination through the two terminal nitrogen atoms in the coordination process changes its conformation to Z, making some turns around the ordinary bond, particularly around the bond N1-C. The torsion angle of N2N1CO1 in HL coordinated to 2 is 174°. [1, 2] . The О···О distances range from 2.45 to 2.50 Å and correlate with the hydrogen bonding in the octahedral complexes of Со(III), containing the [Co(DmgH) 2 ] core. The N 4 equatorial atoms are almost planar (±0.023 Å for Co1 and ±0.014 Å for Co2) and the deviation of the cobalt atoms from this plane are -0.053 Å and -0.030 Å, respectively. The axial Co-N distances 1.945 and 1.964 Å are significantly longer than the equatorial Co-N distances (the average distances Co-N 1.893 and 1.882 Å), Co-Cl 2.228 and 2.230 Å. Co-Co distance in the complex is equal to 7.211 Å. The crystal packing is discussed.
Porous transition metal-based structures primarily relied on coordinative interactions are of current interest owing to the need to development new materials for technologies and economies. Molecules with a shape not suitable for close packing tend to form crystals with other available molecules. Therefore, the creation of potentially porous frameworks is possible through the design of host molecular geometries that prevent close packing. Our continuous efforts [1, 2] have been applied for using the strategy of 'metal oximate' building blocks in conjunction with neutral bridging ligands for design and synthesis of binuclear wheel-and-axle complexes in a controlled fashion. The d 9 coordination of the Cu(II) cation favors the robust square-pyramidal (5-coordinate) geometry. 1,2-Bis(4-pyridyl)ethane (bpetha) acquires variable flexibility and functionality which can direct specific framework properties (dimensionality, void space, and topology). (bpetha)] (diox = dmgH or dphH residue) where each Cu(II) atom has an identical N 5 -environment formulated by four oximic nitrogen atoms of two monodeprotonated ligands in a slightly distorted square planar mode and the nitrogen atom of the bridging bpetha molecule in the apical position. The Cu...Cu separation equals to 13.68 Å in 1 and 13.42 Å in 2, respectively. The bulky phenyl substituents preclude the effective crystal packing in 2, the volume of the solventaccessible voids revealed value of 10.3%. For comparison, in [Cu 2 (dphH) 4 bpy] (where bpy=4,4'-bipyridine) [2] the solvent area occupied by the disordered DMF molecules revealed value of 23.1%. The key finding of this study is a definite availability of a robust copper dioximate building block for the rational crystal design.
